A novel H28Y mutation in LEC rats leads to decreased NAT protein stability in vivo and in vitro.
Nocturnal melatonin production is reportedly controlled by the rhythms of serotonin N-acetyltransferase (NAT, or arylalkylamine N-acetyltransferase). While analyzing the melatonin synthetic pathways of Long Evans cinnamon (LEC) rats mutant for PINA, a pineal night-specific ATPase defective in Wilson disease, we discovered that NAT activity and protein levels are greatly reduced in LEC rats, and that the highly conserved histidine 28 is mutated to tyrosine. To study the effect of H28Y, we isolated a new strain of rat termed LPN that is mutant for NAT but wildtype for both PINA and coat color. Compared with control rats, the LPN rats displayed low NAT protein levels and enzyme activities. These results suggest that the H28Y mutation in NAT is the cause of reduced NAT levels in vivo. The identical H28Y mutation was also found in Sprague-Dawley rats from Zivic-Miller, suggesting it may be a common mutation in rodents. When analyzed in bacterial cells and HEK293 cells, the mutation resulted in reduction of both NAT protein stability and catalytic activity, confirming that the in vivo NAT phenotype in LPN rats was due to the H28Y mutation. Further analysis of the NAT-H28Y will focus on the mechanisms of the increased degradation both in vitro and in vivo, which will facilitate our understanding of how melatonin synthesis is controlled at the molecular level.